in six patients. In two of them this coincided with a period of ventricular arrhythmias. In those with MVo2 sat. greater than 65% no postoperative complications such as arrhythmias, shock, respiratory dysfunction or oliguria took place.
Since MVo2 sat. and cardiac index were shown to deviate in parallel (r=078; n=28) the former may be used as an indicator of the latter. Respiratory dysfunction could also immediately be detected by decreases in MVo2 sat. Turning a patient to his side at times caused a fall of MVo2 sat. of more than 10%. Furthermore, MVo2 sat. reflected immediately beneficial or detrimental effects of blood transfusion or inotropic agents.
It is concluded that continually measured MVo2 sat. is a helpful adjunct in postoperative management. In fact it may be the best early warning indicator of the patient's course after cardiothoracic surgery, although extensive clinical experience needs to be collected before its definitive value will be known.
In the postoperative course of patients after thoracic surgery, the circulatory and/or respiratory systems are often impaired, particularly when confronted with augmented metabolic demands. Failure of these systems in turn leads to an increasing oxygen-deficit, which, according to the study of Crowel and Smith (1964) , is the main determinant of survival in shock. Weil and Afifi (1970) come to the same conclusion in their study. Since mixed venous oxygen saturation (MVo2 sat.) reflects the difference between the amount of oxygen offered and that consumed by the tissues, one might postulate that a low MVo2 sat. may be considered as an indicator of the increasing oxygen-deficit and thus of prognosis. Inasmuch as MVo2 sat. is related to oxygen consumption, cardiac output, and arterial oxygen content, as described in the classical equation by Fick, the value of MVo2 sat. as a predictor of cardiac output itself might once more be investigated now that continuous in vivo oxymetry has become available for use in the intensive care unit.
Previous authors Goldman et al., 196$; Scheinman, Brown, and Rapaport, 1969; Huttir and Moss, 1970) analysed MVo2 sat. in vitro fromn samples withdrawn from the right side of the heart and proved its prognostic significance. However, the disadvantage of frequent and intermittent determinations of individual blood samples has precluded its wide acceptance in postoperative care. In previous reports from this and other laboratories (Krauss et al., 1972; Taylor, Lown, and Polanyi, 1972) Table I . In 12 patients the catheter was inserted the night before surgery. This permitted the measurement of preoperative control data. In the other patients the catheter was inserted after surgery. In these instances the tip of the catheter was left in the superior caval vein. Fluoroscopy was occasionally required to manipulate the catheter into the pulmonary artery. The analog signal from the haemoreflectometers was sent to a computer (Digital Equipments PDP-9) in order to record and store the mean oxygen saturation values over every minute of the recording period. The resultant data are displayed on the bedside television monitor together with other data such as heart rate, dispersion of the P-R intervals of the ECG, premature beats, arterial blood pressure, pulmonary artery pressure, and left atrial pressure.
An extensive description of the computerized intensive care patient monitoring (ICPM) system employed at the University Hospital, Rotterdam has been given by Miller, Laird, and Hugenholtz (1971) . In addition, off-line data were monitored, such as cardiac arrhythmias, cardiac index from dye-dilution curves, arterial blood samples for blood gases, and acid-base balance (Radiometer BMS-MK2). Ventilatory assistance was provided (Table I) . In this group, blood loss was never severe except in patient A4, an 11-year-old boy, who lost 600 ml in four hours. Serious ventricular arrhythmias, manifested by more than five premature ventricular beats per minute or by ventricular tachycardias, were not observed in group A. On the other hand, in group B such rhythm disturbances occurred in nine out of the 10 patients.
In four these required prolonged treatment with lignocaine (Table I) . Arterial oxygen saturation differences between groups A and B were not significant, perhaps because in the last group many more were kept on a respirator throughout the night after surgery. A period of respiratory distress did occur in patients B7 and B9 after extubation. This coincided with a serious fall of MVo2 sat. in both patients. Base deficit in general was much more severe in group B, despite several attempts at correction with NaHCO, in the operating theatre. In group A only patient A4 had a deficit of more than 3 mEq/l. It is likely that in this patient serious haemorrhage was the cause. Although urine production of less than 20 ml/hr was frequently observed in group B, its significance could not be compared with group A because many of the patients in the latter group had no indwelling catheter. Serious renal failure manifested by a serum creatinine above 4 mg% and urine production below 300 ml/day in combination with disseminated intravascular coagulation complicated the postoperative period of patients B5 and B6. It was treated by heparin and large doses of frusemide (750-1000 mg iv). Furthermore, it was evident that pressoramines and anti-arrhythmic drugs were much more frequently used in group B. Two patients (B3 and B6) died suddenly several weeks after discharge from hospital. Another (Bl) suffered a myocardial infarction during the operation as indicated by the postoperative electrocardiogram. Other aspects of therapy and of complications (1967) found that complications, serious morbidity or death after intracardiac surgery are most often related to low cardiac output, to pulmonary dysfunction or to both. The same holds true for lung surgery although here the emphasis is more often on respiratory failure. It is therefore not surprising that the need to measure cardiac output regularly after thoracic surgery is generally felt. Unfortunately the measurement procedure remains technically complex so that the determination is not often carried out. In the present study attention was therefore focused on the value of MVo2 sat. as an indicator of the patient's condition and of his prognosis.
Our results showed that CI and MVo2 sat. correlated better than expected when these determinations were carried out during periods of 'steady' MVo2 sat. (no change over at least 5 minutes). Thus while no linear correlation exists, MVo2 sat. does indicate whether or not CI is within normal limits. This is further borne out by the parallel course of these parameters in our patients during the postoperative period. The conclusion is therefore reached that for clinical purposes MVo2 sat. provides a reliable first approximation of cardiac output and furthermore that its determinations should reduce the frequency with which the latter needs to be measured. These findings are somewhat in disagreement with those of Kirklin and Theye (1963) , who did not find an acceptable correlation between the two parameters. This discrepancy may be explained by the fact that in the present study measurements were made in close succession by the same system only during the first 20 hours after operation.
Other In conclusion and by way of illustration of several of these observations, the postoperative course of patient B5, a woman with aortic and mitral valve disease, is given (Fig. 2) . As the mitral valve lesion did not seem to have haemodynamic importance at the time of surgery, only the aortic valve was replaced. group.bmj.com on January 5, 2018 -Published by http://thorax.bmj.com/ Downloaded from after surgery she went into a profound shock state, which could not be reversed. She was therefore brought back to the operating room, where a severe mitral regurgitation was found. Although the mitral valve was replaced she remained initially in a critical condition, until further blood transfusions led to general improvement. As shown in Fig. 2 
